NKX2.2 immunohistochemistry in the distinction of Ewing sarcoma from cytomorphologic mimics: Diagnostic utility and pitfalls.
Ewing sarcoma (ES) is a round cell sarcoma that can be challenging to diagnose on cytologic material given its significant overlap with numerous mesenchymal, epithelial, and lymphoid cytomorphologic mimics. The objective of this study was to assess the utility of a novel marker, NKX2.2, in the diagnosis of ES in cytologic material and its ability to distinguish ES from its mimics. NKX2.2 immunohistochemistry was performed on cell blocks from 107 fine-needle aspirations, and nuclear expression was scored semiquantitatively for extent and intensity. The study cohort included ES (n = 10), well differentiated neuroendocrine tumor (n = 20), melanoma (n = 11), Merkel cell carcinoma (n = 10), small cell carcinoma (n = 10), alveolar rhabdomyosarcoma (n = 2), spindle cell/sclerosing rhabdomyosarcoma (n = 2), synovial sarcoma (n = 12), solitary fibrous tumor (n = 2), chronic lymphocytic leukemia (n = 10), lymphoblastic lymphoma (n = 11), adenoid cystic carcinoma (n = 6), and CIC-rearranged sarcoma (n = 1). NKX2.2 had high sensitivity (100%) and moderate specificity (85%) for the diagnosis of ES in cytologic material. NKX2.2 expression also was present in a subset of mesenchymal and epithelial mimics, and staining was most commonly observed in small cell carcinoma (80%) and well differentiated neuroendocrine tumor (45%). Among mesenchymal mimics, 42% exhibited NKX2.2 expression. NKX2.2 staining was absent in melanoma, adenoid cystic carcinoma, and lymphoproliferative neoplasms. NKX2.2 is a highly sensitive but only moderately specific marker for ES. Neuroendocrine neoplasms exhibit variable NKX2.2 expression and remain a significant potential diagnostic pitfall. Thus, NKX2.2 expression should be interpreted in the context of an appropriate immunohistochemical panel (and often with confirmatory molecular testing) for the accurate diagnosis of ES.